ABSTRACT
INTRODUCTION
and Buffolo et al [1985] repopularized beating-heart coronary revascularization (off-pump coronary artery bypass [OPCAB] ) by expanding the technique, addressing lesions of the circumfl ex system, and applying it to different clinical scenarios. Later on, Th e Heart Surgery Forum #2009-1131 13 (1), 2010 [Epub February 2010] several surgical-access approaches other than full sternotomy were used, including left anterolateral, posterolateral, and anterolateral thoracotomies, and partial sternotomy. Thoracoscopy was used for the fi rst time to dissect the left internal mammary artery (LIMA) without opening the pleural cavity. In 1994, the LIMA was anastomosed to the left anterior descending coronary artery (LAD) through a small left anterior thoracotomy [Benetti 1994; , marking the beginning of the era of minimal-access cardiac surgery, and the acronym MIDCAB (for minimally invasive direct coronary artery bypass) was coined. A prospective multicenter study evaluating MIDCAB versus conventional bypass grafting [Mehran 2000 ] demonstrated equivalent LIMA-to-LAD patency rates for the 2 approaches. Today, surgery on the beating heart as OPCAB or MIDCAB is routine in many hospitals around the world, confi rming the benefi ts of these techniques [Subramanian 1995; Jansen 1998; Trehan 2001; Angelini 2002; Magee 2002; Al-Ruzzeh 2003; Puskas 2003; Puskas 2004; Parolari 2005; Sharoni 2006; Lattouf 2007; Puskas 2007; STS 2007] .
In 1997, we performed the fi rst ambulatory coronary surgery. The approach was based on access via the xiphoid or lower sternotomy. Use of 3-dimensional visualization facilitated harvesting of the LIMA and its anastomosis to the LAD [Benetti 1999 ]. The main advantages of this approach include reduced postoperative pain and preservation of intact pleural cavities, thus increasing the possibility of early discharge [Benetti 1999 ] with good long-term results [Benetti 2008 ].
The aim of this report is to describe the technical details and the preliminary results of this operation in complete multivessel revascularization by using the LIMA to revascularize the LAD and using the right internal mammary artery (RIMA) as infl ow to other vessels. Th e Heart Surgery Forum #2009-1131
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MATERIALS AND METHODS
Operative Technique
The sternotomy was made from the xiphoid up to the fourth intercostal space and was then continued transversally (T incision) (Figure 1) . The LIMA was harvested for a length of approximately 8 cm with preservation of the distal part (Figure 2) . The vein was simultaneously taken from the leg. The RIMA was dissected for a length of approximately 5 cm, and the distal part was occluded. Then, 3 mg/kg heparin was given. The anastomosis between the vein and the RIMA was performed (Figure 3) . The distal venous anastomoses were done either singly or sequentially. The anterior or posterior route was chosen according to the patient's anatomy. The LIMA was then anastomosed to the LAD.
One drain was placed. The sternum was closed with 4 wires: 2 for the T incision and 2 for the sternum (Figure 4) .
RESULTS
Between September 2008 and December 2008, 9 patients underwent their operations with this technique. The mean age was 60 years (range, 55-68 years). The mean number of grafts was 2.8. The mean hospital stay was 5.2 days. Operative mortality was 0% (Table) . All patients were evaluated with 16-slice computed tomography scanning, and all grafts were patent. After 3 months of follow-up, all patients are alive and free of symptoms.
DISCUSSION
Coronary surgery without cardiopulmonary bypass has been performed via different approaches [Benetti 1985 [Benetti , 1994 Magee 2002; STS 2007] . However, the MIDCAB approach created 2 obstacles to early discharge: significant postoperative pain and opening of the left pleura. The MIDCAB approach often mandates the use of intravenous narcotics and often requires chest tube placement, serial radiographs, and removal of the chest tube with concerns about pneumothorax and pleural effusion. Having these drawbacks in mind, we refocused our approach to the xiphoid lower sternotomy. This strategy avoids pleural entry and is associated with much less and more treatable postoperative pain. These characteristics allow coronary bypass grafting to be performed with a very early discharge and excellent longterm results [Benetti 2008 ]. On the basis of these experiences, we designed a new technique that uses the RIMA as the infl ow for complete revascularization.
The limitations of this technique with the current instrumentation and devices involve patients with a large thorax and a very horizontal heart. On the other hand, this technique is a useful alternative to conventional coronary surgery for a large number of patients. The advantages are easy to reproduce with the actual instrumentation in most cases: The sternal mammary supply is preserved, and the upper part of the sternum is preserved for possible future reentry.
Our preliminary experience yielded satisfactory results and quick recoveries. A larger number of patients and dedicated instruments are needed to make this technique easy and reproducible.
